CAIX-specific CAR-T Cells and Sunitinib Show Synergistic Effects Against Metastatic Renal Cancer Models.
Treatment with chimeric antigen receptor-modified T cell (CAR-T) has demonstrated promising therapeutic efficacy in hematologic malignancies. However, the therapeutic efficacy is still very limited for solid tumors. An immunosuppressive microenvironment is one of the main reasons for the limited efficacy. Some chemotherapeutic agents exhibit immune microenvironment modulation. Therefore, combination with chemotherapeutic agents may be one of the promising strategies to enhance the therapeutic efficacy of CAR-T against solid tumors. Sunitinib modulates the antitumor immune response by improving T-cell infiltration and function while reducing immunosuppressive factors. The authors constructed a second-generation CAR targeting human renal cell carcinoma (RCC)-specific antigen carbonic anhydrase IX (CAIX) with the costimulatory domain of 4-1BB. The results of cytokine releasing and cell killing assays showed that the CAIX-CAR-T cells have specific effector functions against CAIX renal cancer cells in vitro. Combination therapy with CAIX-CAR-T and sunitinib showed synergistic efficacy against a mouse lung metastasis model of human RCC. CAIX-CAR-T cells in the mice of the combination therapy group showed stronger proliferation and tumor infiltration than that in the mice of the CAIX-CAR-T monotherapy group. The possible mechanisms of the synergistic efficacy are: (1) sunitinib caused upregulation of CAIX in tumor cells; (2) sunitinib decreased frequency of myeloid-derived suppressor cells in the tumor microenvironment. Our study supplied an innovative immunotherapeutic approach whereby combining CAIX-CAR-T with sunitinib induces a potent antitumor response in an experimental model of metastatic RCC. The combination strategy should be considered as a potential approach to augment adoptive CAR-T cell immunotherapy.